H 2c (20 S), with a collagenous tail. The same is true for !ChE. The changes in these forms in the muscle with embryonic development, with muscle fibre-type composition and under the influence of inherited muscular dystrophy. are described quantitatively.
Introduction.
Molecular markers are needed to study the influence of neurones on muscle cells, and acetylcholinesterase (AChE), due to its concentration at the motor endplates, has for some time attracted attention as a possible protein marker of this type (for a review, see Rubin et al., 1980) . When rat muscle, for example, is chronically denervated in vivo, AChE decreases both in total content and in the form (16 S) suggested to be endplate-specific (Hall, 1973 ; Vigny, Koenig and Rieger, 1976 ; Sketelj and Brzin, 1980 .
This paper summarizes some of our findings on chicken muscle AChE and 1V ChE relating to the above questions. Forms of AChE in chicken muscles. -As with rat muscle (Hall, 1973) , the AChE of chicken muscles is completely extracted into solution by Triton X-100/1M NaCI (Silman, Lyles and Barnard, 1978 (Bon, Vigny and Massouli6, 1979) along with lighter globular forms. In fast-twitch muscle of mature chickens the major form is about 20 S in size and its extraction requires both non-ionic detergent and 1 M salt (Silman, Lyles and Barnard, 1978) . It, likewise, is non-globular and aggregates in low-salt media (Bon, Vigny and Massoulie, 1979 ; Allemand et al., 1982) . On treatment with collagenase, we find that a transformation occurs similar to that found with eel symmetric form and then a detachment of some subunits. Hence, the chicken muscle 20 S AChE is also a collagen-tailed structure ; this conclusion is supported for both the 20 S and the 15 S forms by the results of partial tryptic digestion (Allemand et al., 1981 (Lyles et al., 19811. Changes of molecular forms with embryonic development. -In the embryonic pectoral muscle, L 2 is the major at day 14, but M and H 2c are prominent ( fig. 1 B) (Hirano, 1967 ; Ashmore, Kikuchi and Doerr, 1978 (fig. 1 C) . When the bird is fully mature, the H forms virtually disappear ( fig. 1 D, E) . Cytochemical (Silver, 1963) and quantitative (Buckley and Heaton, 1971 ; Jedrzejczyk et al., 1973) analyses show that the endplates of the mature ALD still contain a high concentration of AChE, which must be in the L 2 and/or M forms.
!ChE also shows a loss of H forms ( fig. 1 C, Vigny, Koenig and Rieger (1976) showed that it was present in neural but absent in aneural muscle segments and disappeared from the former on denervation. However, such analysis after gross excision of endplate-rich zones does not exclude the possibility that some other forms are present, both inside and outside the endplate. Further, the specific association of H 2c with the endplates has been questioned after similar experiments on human (Carson et al., 1979) and immature rat (Sketelj and Brzin, 1980) fig. 1 C, which shows that both the amount of AChE and the pattern of its forms is the same in dystrophic and normal birds.
In contrast, the ratios of the AChE forms are completely changed in the affected muscles. Figure 1A shows a great rise in L 2 in all cases, and a lesser but significant rise in H 2c . Micro-dissection studies have demonstrated an accumulation of excess H 2r and L 2 in the zone around the endplate (Jedrzejczyk et al., 1981) .
In the embryo, the ratios of the molecular forms of AChE (or 1 fChE) do not differ significantly between normal and dystrophic birds in any type of muscle tested (tables 5, 61. The first manifestation of a difference is in the total quantity of one or the other of the enzymes in fast-twitch muscles (pectoral and PLD) ; there is about 50 p. 100 less per muscle or per gram wet weight in the dystrophic muscle for one or two days before hatching . Conclusions.
There is a progression of molecular AChE forms in the development and growth of fast-twitch (type-IIB) fibres, leading to the accumulation of H 2 ,, and its location in the endplates. As is logical, the series of enzyme profiles seen at the early developmental stages The accumulation or assembly of these molecular forms appears to be determined by the respective muscle innervations. The formation of the endplate form of AChE (H 2c ) at the time when innervation is proceeding has been shown by Kato et al. (1980) for mixed muscles of the embryonic leg. These effects may reflect a direct influence of the nerve or of induced electrical activity in the muscle. Evidence suggesting the latter comes from a study by Betz, Bourgeois and Changeux (1980) who, studying the effect of paralysing the ALD in ovo with Flaxedil, found that the 20 S form of AChE was much reduced, although endplates and their receptors were still present. The results reviewed here are consistent with this finding, but the nature of the neural influence still requires further study.
